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(54) 







(57) [^^] 

] cf3.CM^ipi^fl$ (Ra)*^0. 3 Sum 

i:x±(D^m»±('C^ mmi. 2-^4 gym' <D^m^^ 



(2) 



1 1 -265 06 9 



W-b<o3:^ft±tc. mm I. 2-4 g/m' oytm^n. 
[if*3i2) *M^tt]ai*ii©jB/?;&n . 2 --3. 5 

R» 0 

':;c=c-c-o-eQ-o-);r 



So 



0 
11 



0) 



[0 00 1 ] 
[0 00 2] 

[0 00 3] 



[0004] 

^l^fl^ (Ra) i}^0. 3 5 ^m\^:X±(D^mi^±(^. M 
[0005] 

[0 00 6 ] ^J#^iL/T«, ^il. m 

[0007] JS^mALxumoysmtLxu. « 



h(oi}mitL<. tfcmmm^fit. u2:«{cj£orm 
[0008] m^x V ^> ^©^m*. s»??soffla«: 

jffilx<«5-'4 0 V. milSlggtJl 0-2 0 0 A/d 
m^ lflF$U<»2 0-'l 5 OA/dm' -C*0> flSffl 

'-400Hz, $?*U<«20-'1 O0Hzr*>«3, S 

mm^tLx\ti O'-s o-c. »fjL/<»i 5-40 

[0 00 9] r)\y^^^M^<Dmjm(^j^^cr±m<o^ 

m^dCj^^tp^C^mW-mR^ (Ra)-CO. 35MmJ^± 
ifJ5iWOIfi^«ilLC^o RaC[>±PR«ii^l . O/xmlJ-l 

JE. mms&. mmmm. iB&m^M'm.mmox. r& 

F^<D:^|ifiiB53&^^1SOt:i^ScD'r. mm. 

[0010] ^mmimmu. mmmt lx. mm. ^ 

^:i±^tsm^^mi.\ r)i^^^2^^^mmtLxmm 
vxni:>ti^o mmmimm^mmm^ti^^mmo 
mm^cj:r>x^i:>i>(ox-'mcm^fji^^'f>^. m^^t. m 
m^j^t>ytfc\tmmm<D 1 --5 omM%<Dymm^^ 
mmtvx. ^mmmLmb-^i ox. ^m&\^2o 
A/dm' . oov. m^s^r^ 1 5 55^r 

^-So ffeic. ^m^f^mi. 4 12. 7 6 s-^mmmi^ 

x&hmtixi,^^. i^a, 0fiS$n^paei?<kfiyiJi«i 
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-5 0mg/dm' *5^^r*0, «F*U<«1 0-4 
Omg/dm' 'C*^. 

[0 0 1 1 ] mmmimmm. £^^tcj:oH?L«iLs^tf 

35:or4>ac^ S?L^S«. ?»iSj7K«ftS. THMMUm. 

10 $m.^m-rcthx^^. 

[0012] :$i^m(>ci6m>Bit\^^fmwm(o^^ 

[0013] *^Hgcc*5c^r. x.^\y>n^mmr.mm 

20 O^^^S^L. ?^^t-r^<^:^:':cx5^u>i^-«^^^w 
-r ^it^mx^ -p r . A «x ^ u >tt::FMfoz: 

^^mmr.mj^^^^-r^m^»x$>^. tj:^. 

n^mMir^wii^x$>i>. m^x. mm:<Dm&mjL^(^ 

[0014] ^L^uiym^mmumm^^m-r^mmw 

+Wt^!|^5<i::F^fn;^^JbjJ<>^iOx;:^7';U : ^#;^;i< 
30 'J t KP=^Ml:'^<!:^iSf0^iU5j<>®Ji<Dx;^'^;U ; 

P + Mi:^«3. ^§j6^5l<y t KP^^Mk^^^^co^ilfc: 
K p + W fc ^ <t <D X ^ ; W b JS^D {c <fc 0 f # 6 ti X X 

i^^fP;<7^l'ji<>^(hOx;^7*;P<i:bTl3:. x^u>i^ 

h, h i;^^p-;ux^> h »;r ^y h. ^>d?x 
yx y h-Ji'i^T^ y -^>^rxy;^y h--»vh 
40 yr^y u-h. -^>^xyxy h-ji/T^h-^r^y u 
-h. 2;^'^>^xyxy h-;b'^h'5r^y u-h. 
-x>^7xyxy h-ji/--<>i5fT^yu-h. i^-^>^x 
yxy h-.'U-^+i^-T^y ^v-^o-jir^v 

U- h^cDT ^ y;Uffix;^^;l/. cneWTnfb-^tT^T 
^ y h^^^^ y hccf^;i/c>^^ y;i/g[xx 
f-JU. i^litc >f ^ =1 ^ - h Ccf^;i/c-r :3 >Kx 
JU. :J?P h^- hCCf^A/c^P h>®rxXf^Jk vu-r 

[0015] ^^»t3i< y t K p + uit^m t ^tsfo* 

50 ;K>ffi<!:(DXXf^JU<bOr«, ^^>r KP+^/Vi^T^y 



[0016] :^mmtfjv:r^i^wtt^mtj)it^>mi$j:c^ 

S^iit KP+Mfc^<!:©x;^'r';U{kjSj£«ci:0S6ti 
^ X X r ;b i L/ r «i^:^-r O i>m—^V{trj:\.^ffiRm^rj: 

[0017] -e<D<feCDx^U>tt{b^<D«?«<bUT«. 

t(D«SnJS{&cD»Aj:H7Ud?>ri^»;u-- : i^x 
Wb^Jj^Jt t FD=^^t/x^;l/r ^ y h iOf^lJD 

';;urs F^OT^y^UT^ FS: :7^JUMi^Ti^ Uju 

[0018] Btriau/c^tcx^ uvtt^FiSfansfe^ 
^ii;^t FD^Mk^i^<tOSi^'^JSi^K:j:»3f^6ti^ 

m^mjt^^^^m^ti^4<vr z f^*s*-2». isnaccx 

0 

I & 
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tr^;l,r;l'=i-ik (2- t F=^i^x^;l/y t; 

u-h) . ;j<';xf^p;ut F';>^ir^'j;i/K. ^ 
[0019] i<:i±^mLfcx.^\y>mt^^(D\^. r ^ 

10 y ;uerx:;^7"Jl/aj/c«^ 5? ^ y ;bBrx;:^r';UC0ms<*7&^ 

m^-^t^nmm^mi^^xmmsiitum^ titer )i 5 x«i; 

[002 0] CCM>:^ <<!:*> — (^^r) T^yn-T 

20 ;ug^J^oy>ifxxT*;Hb^!^iU'C«. y>^xx 
^^c< <b€) loWri»4><D'C«>m^«:lE3£$n>^d:Ci;&5 

j:0:P:f*e^cc«. TfB-«as ( I ) -cm^ti^hof^m 

[002 1 ] 

[{b2] 



r 1 



0 

11 



(i) 



[0 02 2] i-m^ ( I ) tiTKI^M-i^X^^ 
5^;l/S^^L. Q«gaR»l-2 5<D2fi(DT^l^^U> 

mr. ) 

[002 3 ] ^>:^3feS^P§^»ItCOi^T^^^^o T^S 40 
AcC < i 4> 1 fiWr -Sib^^^fi^^ria^? if ^ -2) 4>cD(i 



[0024] ^^^r y -ji-t^-r ^ 

2* -b;:^ (o -^J'njl/T^xxju) -4. 4* , 5, 

2. 2' -b::^ ( o -:/p a:7xx;|/) ~4. 
4* . 5. 5' -fh^ (p-a-F^jixjU) b>r5 

2. 2* -tr;:^ (o - i'C3;L'7xx;l.) - 
4, 4* , 5.5' -t-F-^Cp -:J?n;U:f b 
2. 2* -trx (o-^PJl/:?^:^;^) 
-4. 4' . 5. 5' -^h^ (p-^d;U7jix;1/) 
b-^5^v^-;l/. 2. 2* -bX (o -:/DAr7xx 
JU) -4. 4' . 5, 5* -T^h^ (p->7Ci;l/-p - 
^ h=^r>':7xx;l/) tr>f ^ ^^v^-Jl/. 2, 2' - tr;^ 
(o~^PJl/:7xx;l/) -4. 4* . 5. 5' -f*F^ 
(o. p - v>^n;l/r7 xx;u) li'^ = yy'-Jl/, 2. 
2* -e::^ (o -:5'Pil':7*x;i.) -4. 4' . 5, 
5' -f-h^ (o, p -t?:/aA7xx;l.) tr-f 5 



2. 2* -t^;^ (o -:?^aA7x::.;i/) -4. 
4* , 5, 5* -f-h-^Co. p 
hr>r^yv^-;u. 2. 2' -tfxo. p-t^^p;i/7ji 

-4. 4' . 5. 5' -T^h^ (o. p-^^U 

^ dfV-Mt. Sm(^\t^C. fteaObr-Y 5 

miaiBu 11. Chem. Soc. Japan. 
33, 565 (1960) 4oJ:0* J . Org. Che 
m. 36 [16] 2262 (1971) (C^Tn^tirc^ 10 

[0 02 5 } ^^y-te^jb^JgjiLrji. m'J<Oi>(D^ 

m^^^ctifiX'^i^^K ^m^^5 9-1523 

9 6^t. «P§aB36 1 - 1 5 1 1 9 7#^$BCCie$g$n 

r -sss^ ^ >it^mi)^ e>iil[iM^rfflc^ 5 c i 

Ti-t^X-2. 3. 4. 5. 6 -^^^^Jl/sJ-o:?;*: 

j:i-l->f;l/, i^^-e^^p-^^^i^x^Jlz-T i - 1:::^ 20 
-2. 3. 5. 6. -f'h^7;l/:tn:7x^- 1 

i;?-5^^n^>^s;?xj:.;i/-T i -i^x-2. 4. 
6- h Ur^Jl'sf-D^x::^- 1 --f;!/. >?-$^^n'^>^ 
i?x:::.;b-T i -fc^;^-2. 6 -ty-V Jl't^V 

2. 4 -i^-:7>H/:tn:7x-- 1 --Y;^. ty-^^JVi^ 
^t3-^>^i;^xx;U-T i - t'j:^-2. 3. 4. 5. 6 

^>^S^xx;u-T i -fc^X-2. 6 
x-l->f;K V-^'i'D-^>4'S^xx;b-T i -fcr>^ 30 
-2. 6 -i^-^ii/z^-n- 3 - ( tvi/- 1 ->r;U) 

[0026] ;xtc. *s^5a*^s»Jort<Diissiiccoc^-c 

i^e^g-r-So *^Hgic4c5tf ^Jtjs^^iti. mi^<Dr^n^\t 

mcomtbr^t. mpLf>:3^. ^mm^ms, 479. is 
5-^0^^»ccii^$ nrc ^ -2>«^cC u >f 3 ^ V ;^ ^ 

J&:3^^7c1±^l4. ^mm^^ms. 549. 3 6 7#^8B 

^s#i¥m3. 6 5 2. 2 7 5^mmmmcm^.l^ 

t^-S ^ t ^ -X>r F >-t^T ^ ^ 'J ;l/-5r h >(D» 
/^cTS-^:7*x;b>5r *@»ft^3. 844. 7 

9 0-^H^.^#^in$n^iS-t;^^ h>^. ^S^^F^ 

4. 16 2. I e2^mmm(>cM.hti^^>^y>m. 
itraBSs 2- 1 1 2 6 8 1 ^^mc7jk^tii>^ h ^-^ y 

^^BS5 9-5 64 0 3-^^$R-C|g^$nTl^S 
r s -/;;^^u>iJ|2»f*'^T5 >^:7a:x;i/:/dft?x>g§aS 

*@!RFg*sr4. 5 9 4, 3 I o^mmm(cM.ht^i> so 
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r^yy s.^)VWMmm. ^m^f^Ar. 9 66. 8 3 
-24 1 3 3 8-^^»{c^3*a^>fnyf'>^fe5R^j:i' 

[ 0 0 2 7 ] $ :$i^mvm^^^^m^mthm(^t£^^ 

;^7'h^>x>f ^yy-ju. 2--^;L'^r^>-<>X^+ 
-tfy-jl/, S-^^'^U^-r^'h 1. 2. 4-hyr!/-^k 

;U+ ;bx X f-JH^<D;k^^^t±{ b^^tin^ i>Ct(^J: 
r>Xi$fi>(tC^^m^mti^Mi^hCtf)^X^^o CCD 
^^#&cjfiEOt^cD«. 2 -^;^;^::^h-^>!/^Ty- 
;^. 2-'jf)\^tj-:fh^lyX>(^^^/-)V^ 2-j>i)\^iJ'^ 
V^lyX^^'^V-)^^ 3 ->;U:^'7'f 1 . 2. 4-h 

[0028] ^XtClii^^=«^SiJtCOC>TKBJ-r^. C tl 

oru. m^\t. (^^> Ti'uju^. (^^) T^»; 

-^offe. ;j<yx$^u>:r=^^if >r K, do; t^^-'L'fD y f 
3j<i;r$h\ jf^y^^u^^. ;j<yxx7-;i/. si<yx 
-T^ji'. 3i<»;x^u>7^u:7af r-fe^JUzJi/n 

(^^) T^yjU^x;:^7^;K0^fcC< <b4>— Si 
[002 9 ] cn6CD]iJ^^*S^^Ui. IIWc:T^^fP^ 

^^mr ^mf)^m^ u < . mcr^^-m^ (n) "C:^^ 

[003 0] 

[{b3] 



c-z- 
II 
o 



[0 03 1 ] (S*. »*»;i^X«^^^l'S^7r 



m. m^m^mi^xi^xi>jzi.>ro-j\^r^ym. mm 

[0032} 35:*J. gj^S^Wurc^r 4>MC^r;l'=^^;l' 

m^(Dm«imt ox{tmM-^Mr.mf^^o:>mt^i±^m 
r)vadi^um. r)\y^j\^^:tm. x^tt^r)V^)ur 

fijRTil'^^l'S. T;l'3=*^i^a. 5xr>rt/^^l^rs-/ 
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9-34 6 1 4 4#tCia*g(DiP». :^^rtCC:^;l.;jt*^ V 

[0034] oLiT^^iym^m^mwt^t i^xu. ^ 
m^m^mmit-^^^z^T^zm^xTjki^H^nt^^L 

[0035] 

[^b4] 



R* 0 

I n 

CH2 ==C-C-0 



R« O 

CH2-C-C-O-R' -o 
R« 0 

I II 

CH. -C-C-0 



R« O 
I II 

CH, "C-C-O-R 



R» O 
1 11 

CH2 «c-c-o- 



JJ>o 

O-R^^O^ 



OH 

R« O O 
CHg = C-C-0-R'-j^^^j- C-O-C 

HO . 



[0 03 6] R« tiTK^M^Xti^^Jl' 

S^^-To R' ttge5RSl-6©2«OJ3iJf*]^lag^{b 

x5^u>l§{b^iBji 0 ossepcc*n.r*M^gate»J<D 
rt. i^imimft L < «o . 01-2 osMSP. it^c^f? 

$L<liO. 0 5-10mMa5. Tg14SiW5$f*L<« 
0. 1-8 OSffSJ, »«:»*U<«0. 5-50Sfi 
SB. »5^^fe^S»j3i^. W$ L < « 1 0 - 4 0 0SS3P. 
IfCCW^ U< «2 0-^2 0 OfifiSCOI^Hr*^. 



[0 0 3 7 ]!^. 3^S^^i?5ci^^3:mIfB<D^^t^^5>0 
h^iyy :^ 2 . 6 t -:/^;l/-p u 

[003 8 ] ia±M^fc^mmmm(o^tLi.^mmmi 
«. 1 0 osfia5tc*tLri^^^p^± 



n 

SSPOT. fe*t5IB(* 3 0 SSaJWTOeffit?* ^ C i 

r2-^^yp':;h\ Xb':f-n-b. 

«1. 2-3. SgXm' -CA^, 

ti-S. 7K«tt^^^t^(DSS^i^^fi» 10 0 0 

[0040] c:n6;^?si4i©^«m!*^/cwti^-cffl 

*-5>« K^iMili 1/^2-^7 g/m' 

fe«tae[«. 3 0-- 1 1 o'cxibz>c ti)^—m}x^ 

K>. $f^L<«4 0-7 0-Cr*>^, 

[004 1 ] :!$i^mxm\^>^^mmf>t. r)Vfyv^m 
mmtf^jOM.. mmi'hv^j^, mm^j^^^. 

[0042] *^^©^««CC«JE«:|?iffirS1^J^^W 
x-7".^^. 3Ky:*-4i^x^u>-b^;l/X'-f';l/. 5^<»Ja^ 50 
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^iyJL^ W^t^tT •;;l/x-rJP^Oji< :t^2^X^ u 
>T;u=t^-»i/x-^;i/ffl. :tiy:*-=^s^xj ^u^^^^^^u 

y :tX;bX-7'il'. :*- + t^X^U>yxjl/:7 xXJV 

X- t^jI/^cdtI^ y :t + i^x ^ u > r ;i'=i^;UT u ;ux- r* 
Jl'S. y :^^>>x^u>;^'^r u- H?<D;i<y 
x^U>T;i'+Jl'x;:^f*;U^. y;Ub'^>^y '^7 

w-h. VJi'tr^v^^':** ux- v;i/tra'>-fe:^^ 

:^*UX-h. Vil/b-^^ h y ^UX- h^CDVJl/biSf > 

r;l/^^l/x;^fJi/!SI. ^y-fen-;i/^yxf*TU- h. 
yy •fea-ji'^>':*-u- h^o^y:^ y-fey Kr^i'+i^ 
x;^r-;uS^CD-/x;f>W®r§ttS«J: K7=t^iV-<>42*> 

:/^J^:^:7:$^^>;^J^^^>K:^ h y •i7A. -<>5^ 

>;;^;Vd^>»:^hy'i;A. ^ri'^^l':^'^ ^ u>x;U;^> 

^ "i? y h 0 "i? A^<7)T ^b^^-^Ute®!^®. K 7^^> 

•i? y ;^;^;^^^:3>'^:^7@^:^ h y ^ A^ox;^4->:3>r^/?^x 

S L t ^0«T >>u + :^ ^ U > :^ ^l- ^> >1?^^^<0T X 
[0 043] cn6ll^®?i1*^Jlima, ^> O < 

<D::^^--hmc^:^tl^^mm(OmfcVfVtj:< . PS 

[0 044] S/c. 2(s^HJ'Cm^'^^?S<tlS:^!^^PS 

p-t-T/^Jb^mUS^. p-2-t Kn^*>x5^Jl/SM# 
ify^JWK. 3 - 1 Kn=*^t^-2 
hxM^CC>W«i:^-'l''tO^ : >r yr^'DtVUT^l-n-;!/. 
^>ix;i/TJi/3-;u. x^;H2Py;i/:/. :/^ju-feDy 
juy, :7*x;i/-feDy;l/^, :/ci b*U>^y 

[0 04 5 ] :^^mo:>iimy5mvmi.^i>m^ycm\t\y- 

r;l/rf>-f :|'>U-1f-, YAGU— y-. -N.y':7A:^ 



13 

-if irnvkm-r ^ctrj:< mi^ommmi^c ^ 
[0046] *^woffia:^-c«. c(om»mmk. 

1 OmJ/cm* feLhlOOOmJ/c 

[0047] 

[0 048] H^^l^^ffJ- lO^^ 20 

V^^yVTi^^} h/'>^T5^U;l'K= 3 5/2 0/ 
1 0/3 5 mo 1 % (f±3iMb) CD^S^f*. Mw= 7 

:^ (iUT ri^««§- 1 J iBST. ) ^2 0 omMM. r 

fBflg3K^x;}<=^i^||^W^IS*P{b^7 5Ma5. p- 
jtV^iyy :t.y-)i'2. smsSP. 7^ h'7:/^;i/r>'=e 

y^^i/x-f-jur-feT"- h 8 0 0MSI5^JSlt:^^tccfi 
{cjfjD^. iio'c. 2 4B#r^^mE|3rsj$jSi^;$-ttrB 

[0049] 

[fb5] 

CHj -CHC-O-Cl 

o 
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4. SSSSP. :>'cit:u>i^»;3-;i/*>'>rf^Ji/x-^ 
;UT-bf*- h 1 8 0 0Mgi5^J^Jt:§^*^ax.. 12 
0 -C, 15 ^^rSffSfo 3 it rss^Tfe^j - 
2 (K{b3Kjl7 0. SCX-690(D>^r^'J;^»fiX 
^±<*<D^5S!lCc:F^«ffi*^SCcO jgjS^ff^t. 
[005 1] 

[^b6] 
CH2 



CHC- 

o 



[0 05 0 1 m^i&'^-2<0^^ 

-sex -690" Johnso ntt». ®!{b2 4 0. 

Mw = 1 . 5:;^) *8 5 5MISI5. TiaJ!ilS^Ji'1<=^e^ 40 

^m^m^it^^A 9 0 msgp. p-^h+i^^^^'-* 
1 ^^-rx^u^ttmmft: 

a- 1 «:in-ri^55^^i^^a'J 
Ti2«^ (A) (0\t^ 
Ti2«S <B) cr)^^-/-b>>fb^ 



[0 05 2] ^nw- 1 

r;i/^:=.*i?AKS^3%7KK{b:^ F U'i^Atcraj^lL. c 
cDm?ife?BK-ci 5«?r5x-^^>yb. -eof«50'coDi 

%7k»{b:^ F y -i? ATKSJSr 5«?IBI'?'::^-r v FAZLS^tf 
C\ ;^tC2 5'C<D1 0%i^^:^?§^-C5f^f^43f0U;^io 
7KS*a3 0%5S£it?^*r3 0-C. \OA/dm' <D^^ 

-ci^mimmitv. ^m. K«iL"CRa*«o. 55 

[0053] ^f#^-2 

*i^ll. 5g/li&^cti'C2 5*C. 8 OA/dm' 
comi^^^Sn -ecDm5 0'CCDl 

%7KK{b:^ F y ':;A;fk?^?ffi-C5#fBlr^>^-7 FMS^tf 
l\ '^X(rC 2 5 'CCD 1 0 5f^^ract3fao/c. 
*t5fcf^3 O^B^^^-CS OX. 1 OA/dm* 
ri Bf^Tel^^^fbL. TKSt. ft«IL/rRa3&S0. 63 

[0 0 54] atm^t^i^) 

^«iJ£?g^4 0 A/dm' . X'^^>t5/B#FB^5«?r^tC^ 
ML/ZcJ^^^I^HUCCL/TRa^sO. 3 Mm<D3tf#*- 3 ^ 

[0 055] ^^EnJgiJ^ - 1 9 (DWim, 

±M^^» - 1 . 2 X5i 3 CCTge:m^ffl«!B5^^H« 

jj<y t'::.;UT;U3->'i';^?§?S^^^I£MLr^li^ff^ 
[005 6 ] 



rtt 5 5 






4 5 






2. 


0 




1 0 






5. 


0 




1 0 






3. 


0 




109 0 
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[0 05 7} 



CtHs 
C2H5 
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[0058] 



lOJK [0059] 
[^1] 



a-1 





1 


2 


3 


4 


5 


6 


7 


8 


9 




1 


5 


5 


5 


5 


5 


5 


10 


10 


10 




2 


25 


25 


25 


25 


25 


25 


23 


23 


23 




3 


2S 


25 


25 


25 


25 


25 


23 


23 


23 




1 


40 


40 


40 


40 


40 


40 


34 


34 


34 




2 


5 


5 


5 


5 


5 


5 


10 


10 
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Our Ref.: MC-671 (A-0056) 
TITLE OF THE INVENTION 
METHOD FOR TREATING PHOTOSENSITIVE LITHOGRAPHIC PRINTING 

PLATE 

5 TECHNICAL FIELD 

The present invention relates to a method for 
treating a photosensitive lithographic printing plate for 
exposure by laser. 
PRIOR ARTS 

10 In recent years, a printing plate making system (CTP 

system) which comprises outputting digital data inputted 
into a computer and edited, directly on a photosensitive 
lithographic printing plate by laser, scanning lines, has 
been developed to be practically usable. By this step, a 

15 large rationalization of a printing plate making step has 
become possible. As a photosensitive lithographic 
printing plate used for this system, a photopolymer type 
photosensitive lithographic printing plate using a 
photopolymerizable photosensitive material is useful from 

20 viewpoints of easy handling, a problem of a waste water, 
and the like. However, since a photopolymer type 
photosensitive material is poor in adhesiveness with a 
support, there has been a problem that a printing 
resistance becomes extremely poor depending on plate 

25 making and printing conditions. In order avoid these 
problems, a heat-treating step at about 100°C is often 
carried out after subjecting a photosensitive 
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lithographic printing plate to laser exposure as one step 
of printing plate making process. However, since this 
heat-treating step requires to maintain an apparatus at a 
high temperature, it is difficult to carry out unmanned 
5 operation even during night time and the apparatus must 
accompanied by an operator even after treatment until it 
is cooled to a certain level. This makes an obstacle to 
the above-mentioned rationalization which is one of 
objects of CTP system. On the other hand, it is known to 

10 carry out post-exposure after exposing a photopolymer 

type photosensitive lithographic printing plate to laser 
light and developing. 

For example, JP-A-6-148885 and JP-A-6-289611 provide 
a photopolymerizable composition having a satisfactory 

15 developing property and a high resolving power by 

containing a specific photopolymerization initiator, and 
their examples illustrate steps of exposing a 
photopolymerizable photosensitive lithographic printing 
plate to laser light, developing with a sodium carbonate 

20 aqueous solution and then carrying out post-exposure by a 
metal halide lamp. More concretely, it is disclosed (1) 
to prepare a photosensitive lithographic printing plate 
by forming an overcoat layer of a dry thickness of 1.5 
g/m^ for shielding an enzyme after forming a 

25 photopolymerizable photosensitive layer of a dry weight 
of 3.5 g/m^ on an aluminum plate of 0.6 lom having a 
surface roughness of Ra after surface-roughening 



- 3 - 

treatment, (2) to describe a pattern on said 
photosensitive lithographic printing plate by scanning 
exposure with an argon ion laser of 1 mJ/cm^, and then 
(3) to carry out post-exposure with a metal halide lamp 
5 of 1 J/cm^ to complete a printing plate. 

However, according to the analysis by the present 
inventors, it has been found that even in the case of 
carrying out post-exposure, depending on a kind of 
photosensitive lithographic printing plate and a kind of 

10 a developer, a printing resistance and a developing 

property (stain property) before and after storing are 
unsatisfactory. Thus, the present invention provides a 
method for treating a photosensitive lithographic 
printing plate to provide a photopolymer type 

15 photosensitive lithographic printing plate having a 
stable printing resistance and excellent in other 
printing performances before and after storing. 

On the other hand, an effect of improving an image 
strength achieved by carrying out post-exposure after 

20 development can be expected to some extent since a total 
light exposure amount imparted to a formed image becomes 
large. Heretofore, a total light exposure amount was 
seriously considered, but a light intensity (light 
exposure amount per unit time) on a surface to be exposed 

25 was not seriously considered. Also, in view of a general 
relation between a light intensity of a post-exposure 
light source and a distance from the light source to a 



surface to be exposed, the light intensity on the surface 
to be exposed was considered to be relatively low, 
usually at most about 15 mW/cm^, and such an image 
strength as to satisfy a commercial demand could not be 
achieved even by post-exposure treatment. 

Thus, an object of the present invention is to 
provide a method for treating a photosensitive 
lithographic printing plate, which gives a satisfactory 
image strength to an image obtained by laser light 
scanning exposure and development and reduces a required 
light exposure amount at the time of laser light exposure. 
DISCLOSURE OF THE INVENTION 

The present inventors have conducted an extensive 
study and have found that the above problems can be 
solved by exposing a photosensitive lithographic printing 
plate having specific conditions to laser light, 
developing with a specific developer and then carrying 
out post-exposure treatment. 

That is, the first essential feature of the present 
invention resides in a method for treating a 
photosensitive lithographic printing plate, which 
comprises exposing the photosensitive lithographic 
printing plate to laser light, developing with a 
developer containing an alkali metal silicate and then 
carrying out post-exposure treatment, said photosensitive 
lithographic printing plate being prepared by forming a 
photopolymerizable photosensitive layer having a film 
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thickness of from 1.2 to 4 g/m^ and further forming a 
protective layer having a film thickness of from 2 to 8 
g/m^ on a support having a center line average height (Ra) 
of at least 0.35 um. 
5 Further, the present inventors have conducted an 

extensive study to solve the above problems, and have 
found that the above objects can be achieved by defining 
a light intensity on ah image- forming surface in a 
specific range at the time of carrying out the post- 

10 exposure treatment. That is, the second essential 

feature of the present invention resides in a method for 
treating a photosensitive lithographic printing plate, 
which comprises exposing the photosensitive lithographic 
printing plate to laser light, developing and then 

15 carrying out post-exposure treatment at a light intensity 
of from 20 to 500 mW/cm^ on a surface to be exposed at 
the time of the post-exposure treatment, said 
photosensitive lithographic printing plate being prepared 
by forming a photosensitive layer comprising a 

20 photopolymerizable composition containing an ethylenic 
compound, a photopolymerization initiator and a high 
molecular binder on the surface of a support. 

Preferably, the post-exposure treatment of each of 
the above methods is carried out by a mercury lamp. 

25 DETAILED DESCRIPTION OF THE PRESENT INVENTION 



Hereinafter, the present invention is described in 
details . 
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A photosensitive lithographic printing plate used in 
the method of the present invention is prepared by 
forming a photopolymerizable photosensitive layer and a 
protective layer as an oxygen- shielding layer in order on 
5 a support having a hydrophilic surface. 

Examples of the support include metal, plastic, 
paper and the like, and an aluminum support is 
particularly preferably used. When an aluminum plate is 
used as the support, it is subjected to surface 

10 treatments including roughening treatment (sand blasting) , 
anodization and optionally sealing treatment. These 
treatments can be carried out by well known methods. 

Examples of the roughening treatment include a 
mechanical method, an etching method by electrolysis and 

15 the like. Examples of the mechanical method include ball 
abrading method, brush abrading method, hydro -honing 
abrading method, buff abrading method and the like. The 
hydrolysis etching is generally carried out in an acidic 
hydrolyte. The hydrolyte comprises preferably 

20 hydrochloric acid or nitric acid as the main component, 
and an acid concentration is usually from 0.5 to 5 wt% . 
Also, the hydrolyte may optionally contain further a 
chloride, amines, aldehydes, phosphoric acid, chromic 
acid, boric acid, acetic acid, oxalic acid and the like, 

25 if necessary. 

Conditions of the electrolytic etching are selected 
depending on a kind of an electrolyte used, but a voltage 
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applied is usually from 1 to 50 V, preferably from 5 to 
40 V, and an electric current density is from 10 to 200 
A/dm^, preferably from 20 to 150 A/dm^. The electric 
current used may be either direct current or alternating 
5 current, but alternating current is preferable. The 

frequency of the alternating current is from 1 to 400 Hz, 
preferably from 2 to 100 Hz, and the electrolyte 
temperature is from 10 to SO^'C, preferably from 15 to 
40°C. 

10 Depending on a composition or other conditions of an 

alumin\am material used, the above-mentioned various 
surface roughening methods can be used respectively alone 
or in combination, but a roughness produced by this 
roughening treatment is required to be a center line 

15 average height (Ra) of at least 0.35 ]xm in terms of JIS 
standard. If Ra is smaller than the above value, a 
satisfactory printing resistance can hardly be obtained. 
The upper limit of Ra is usually at most 1.0 pm. In the 
case of electrolytic etching, it is possible to maintain 

20 a Ra value within the above-mentioned range by optionally 
controlling temperature, time, voltage, electric current 
density, a kind of electrolyte, concentration or the like 
The electrolytically roughened aluminum support may 
optionally be subjected to desmut treatment, if necessary 

25 The desmut treatment is carried out by using an acid or 
alkali aqueous solution. Examples of the acid include 
sulfuric acid, nitric acid, hydrochloric acid, phosphoric 
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acid, chromic acid and the like, and examples of the 
alkali include sodium hydroxide, potassium hydroxide, 
potassium tertiary phosphate, sodium aluminate, sodium 
metasilicate, and the like. Among them, it is preferable 
5 to use alkali . Examples of treatment system include a 
method of dipping in the above acid or alkali aqueous 
solution, a spraying method and the like. When the 
desmut treatment is carried out by using an alkali 
aqueous solution, it is preferable to carry out 

10 neutralization treatment with an acid such as sulfuric 
acid, nitric acid, hydrochloric acid, phosphoric acid, 
chromic acid or the like or a mixed acid thereof since an 
etching treating agent or impurities including dissolved 
smut remain on the alximinum surface. This treatment 

15 system may be any type of system such as dipping or 
spraying . 

Anodization treatment is carried out by electrolysis 
using an aluminum plate as an anode and using one or two 
or more solutions of sulfuric acid, chromic acid, oxalic 

20 acid, phosphoric acid, malonic acid or the like as an 
electrolyte. Conditions of the anodization treatment 
vary depending on a kind of an electrolyte used, but an 
aqueous solution comprising from 1 to 50 wt%, preferably 
from 15 to 30 wt%, of sulfuric acid and/ or phosphoric 

25 acid is used as an electrolyte under conditions of an 
electrolyte temperature of from 5 to VO^'C, preferably 
from 15 to 35**C, an electric current density of from 1 to 
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20 A/dm^, an electric voltage of from 1 to 100 V and an 
electrolysis time of from 1 second to 5 minutes. Further, 
as described in U.S. Patent No. 1,412,768, a method of 
electrolyzing in sulfuric acid at a high electric current 
5 density may be used. Among them, a method of using an 
electrolyte containing sulfuric acid is particularly 
preferable in respect that a printing plate is hardly 
stained at the time of printing and a width (damping 
water width) of an amount of damping water applied onto a 

10 printing plate at the time of printing is large. Also, 
an amount of an anodized film formed is suitably from 1 
to 50 mg/dm^, preferably from 10 to 40 mg/dm^. 

After anodizing treatment, sealing treatment may be 
carried out^ if necessary. Examples of the sealing 

15 treatment include treatment with boiling water, treatment 
with water vapor, treatment with sodium silicate, 
treatment with bichromate aqueous solution, and the like. 
Also, an aluminum support may optionally be subjected to 
undercoating treatment with a water soluble high 

20 molecular compound such as cellulose, starch, polyvinyl 
phosphonic acid or a resin having a cationic quaternary 
ammonium group, or an aqueous solution of a metal salt of 
f luorozirconic acid. 

The photopolymerizable photosensitive layer of the 

25 photosensitive lithographic printing plate of the present 
invention is usually formed by coating a 
photopolymerizable composition containing a high 



molecular binder, an addition-polymerizable compound 
having at least one ethylenic unsaturated double bond and 
a photopolymerization initiator on the above treated 
support and drying. 

The addition-polymerizable compound having at least 
one ethylenic unsaturated double bond (hereinafter 
referred to as ^'ethylenic compound") used in the present 
invention means a compound having an ethylenic double 
bond addition-polymerizable by the action of a 
photopolymerization initiator and curable when the 
photopolymerizable composition is irradiated with an 
active light, for example, a monomer having an ethylenic 
unsaturated double bond. The term ''monomer" used in the 
present invention means a material opposed to a high 
molecular material, and includes a dimer, a trimer and an 
oligomer, in addition to a monomer. 

In the present invention, an ethylenic compound may 
be a compound having one ethylenic unsaturated bond in a 
molecule, such as an unsaturated carboxylic acid 
including (meth) acrylic acid (the term "' (meth) acryl" used 
in the present invention means ''acryl" and ''methacryl" ) , 
crotonic acid, isocrotonic acid, maleic acid, itaconic 
acid, citraconic acid or the like, and their alkyl esters, 
(meth) acrylonitrile, (meth) aery 1 amide, styrene and the 
like, but a compound having at least two ethylenic 
unsaturated bonds in a molecule is preferable. 

Examples of such an ethylenic compound include an 
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unsaturated carboxylic acid; an ester of an aliphatic 
polyhydroxy compound and an unsaturated carboxylic acid; 
an ester of an aromatic polyhydroxy compound and an 
unsaturated carboxylic acid; an ester obtained by 
esterif ication of an unsaturated carboxylic acid and a 
polyhydroxy compound such as a polyhydric carboxylic acid, 
an aliphatic polyhydroxy compound, an aromatic 
polyhydroxy compound or the like, urethane (meth) acrylates 
obtained by reaction of a polyisocyanate compound and a 
hydroxy (meth) acrylate compound, epoxy (meth) acrylates 
obtained by reaction of a polyepoxy compound and a 
(meth) acrylic acid or hydroxy (meth) acrylate compound, and 
a (meth) aery loyl group-containing phosphoric acid ester 
compound, and the like. 

Examples of said ester of an aliphatic polyhydroxy 
compound and an unsaturated carboxylic acid include 
reaction products of said unsaturated carboxylic acid and 
said aliphatic polyhydroxy compound such as ethylene 
glycol, diethylene glycol, triethylene glycol, 
tetraethylene glycol, propylene glycol, tripropylene 
glycol, trimethylene glycol, tetramethylene glycol, 
neopentyl glycol, hexamethylene glycol, nonamethylene 
glycol , trimethylolethane , tetramethylolethane , 
trimethylolpropane , glycerol , pentaerythr i tol , 
dipentaerythritol, sorbitol, and their ethylene oxide 
adducts, propylene oxide adducts, diethanolamine, 
triethanolamine or the like, for example, ethylene glycol 
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di (meth) acrylate, diethylene glycol di (meth) acrylate, 
triethylene glycol di (meth) acrylate, tetraethylene glycol 
di (meth) acrylate, propylene glycol di (meth) acrylate, 
tripropylene glycol di (meth) acrylate, tetramethylene 
glycol di (meth) acrylate, neopentyl glycol 
di (meth) acrylate, hexamethylene glycol di (meth) acrylate, 
nonamethylene glycol di (meth) acrylate, trimethylolethane 
tri (meth) acrylate, tetrame thy lolme thane tri (meth) acrylate, 
trimethylolpropane di (meth) acrylate, trimethylolpropane 
tri (meth) acrylate, trimethylolpropane ethylene oxide 
adduct tri (meth) acrylate, glycerol di (meth) acrylate, 
glycerol tri (meth) acrylate, glycerol propylene oxide 
adduct tri (meth) acrylate, pentaerythritol 
di (meth) acrylate, pentaerythritol tri (meth) acrylate, 
pentaerythritol tetra (meth) acrylate, dipentaerythritol 
di (meth) acrylate , dipentaerythritol tri (meth) acrylate , 
dipentaerythritol tetra (meth) acrylate, dipentaerythritol 
penta (meth) acrylate, dipentaerythritol hexa (meth) acrylate, 
sorbitol tri (meth) acrylate, sorbitol tetra (meth) acrylate, 
sorbitol penta (meth) acrylate, sorbitol hexa (meth) acrylate 
or the like, and their corresponding crotonate, 
isocrotonate, maleate, itaconate, citraconate, and the 
like. 

Examples of an ester of an unsaturated carboxylic 
acid and an aromatic polyhydroxy compound such as 
hydroquinone, resorcin, pyrogallol or the like, include 
hydroquinone diacrylate, hydroquinone dimethacrylate. 
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resorcin diacrylate, resorcin dimethacrylate, pyrogallol 
triacrylate, and the like. 

An ester obtained by esterif ication of an 
unsaturated carboxylic acid with a polyhydric carboxylic 
5 acid and a polyhydric hydroxy compound is not always a 
single material, but their typical examples include a 
condensate of acrylic acid, phthalic acid and ethylene 
glycol; a condensate of acrylic acid, maleic acid and 
diethylene glycol; a condensate of methacrylic acid, 
10 terephthalic acid and pentaerythritol ; a condensate of 
acrylic acid, adipic acid, butanediol and glycerin; and 
the like. 

Other examples of an ethylenic compound include 
urethane acrylates such as an adduct of tolylene 

15 diisocyanate and hydroxyethyl acrylate; epoxy acrylates 
such as an adduct of diepoxy compound and hydroxyethyl 
acrylate; acrylamides such as ethylene bisacrylamide or 
the like; acrylic acid esters such as diacryl phthalate 
or the like; a vinyl group-containing compound such as 

20 divinyl phthalate; and the like. 

Examples of said urethane (meth) acrylates include an 
aliphatic polyisocyanate such as hexamethylene 
diisocyanate, 2,4, 4-trimethylhexamethylene diisocyanate, 
lysine methyl ester diisocyanate, lysine methyl ester 

25 triisocyanate, dimer acid diisocyanate, 1,6,11- 

undecatriisocyanate, 1,3, 6 -hexamethylene triisocyanate, 
1 , 8-diisocyanate-4-isocyanate methyloctane or the like. 



an alicyclic polyisocyanate such as cyclohexane 
diisocyanate, dimethyl cyclohexane diisocyanate, 4,4'- 
methylenebis (cyclohexyl isocyanate) , isophorone 
diisocyanate, bicycloheptane triisocyanate or the like, 
an aromatic polyisocyanate such as p-phenylene 
diisocyanate, 2,4-tolylene diisocyanate, 2,6-tolylene 
diisocyanate , xylylene di isocyanate , tetramethylxylylene 
diisocyanate, 4,4' -diphenylme thane diisocyanate, tolidine 
diisocyanate, 1, 5 -naphthalene diisocyanate, 
tris ( isocyanatephenylmethane) , 

tris ( isocyanatephenyl ) thiophosphate or the like, reaction 
products of a polyisocyanate compound such as a 
heterocyclic polyisocyanate including isocyanurate and a 
hydroxy (me th) aery late compound such as 

hydroxymethyl (meth) acrylate, hydroxyethyl (meth) acrylate, 
glycerol di (meth) acrylate, pentaerythritol 
tri (meth) acrylate or tetramethylolethane 
tri (meth) acrylate, and the like. 

Also, examples of said epoxy (meth) acrylates include 
an aliphatic polyepoxy compound such as (poly) ethylene 
glycol polyglycidyl ether, (poly) propylene glycol 
polyglycidyl ether, (poly) tetramethylene glycol 
polyglycidyl ether, (poly) pentamethylene glycol 
polyglycidyl ether, (poly) neopentyl glycol polyglycidyl 
ether, (poly) hexame thy lene glycol polyglycidyl ether, 
(poly) trimethylolpropane polyglycidyl ether, 
(poly) glycerol polyglycidyl ether, (poly) sorbitol 
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polyglycidyl ether or the like, a heterocyclic polyoxy 
compound such as sorbitan polyglycidyl ether, triglycidyl 
isocyanurate, triglycidyl tris{2- 

hydroxyethyl ) isocyanurate or the like, and a reaction 
product of (me th) acrylic acid or hydroxy (meth) acrylate 
compound with a polyepoxy compound of an aromatic 
polyepoxy compound such as phenol novolak polyepoxy 
compound, bromated phenol novolak polyepoxy compound, (o-, 
m-, p-)cresol novolak polyepoxy compound, bisphenol A 
polyepoxy compound, bisphenol F polyepoxy compound or the 
like. 

Among the above listed ethylenic compounds, it is 
particularly preferable to include a monomer of acrylate 
or methacrylate . 

Further, preferable examples of an ethylenic 
compound include a phosphoric acid ester compound having 
at least one (meth) aery loyl group, and the aimed effect 
of the present invention can be satisfactorily achieved 
by using a photopolymerizable photosensitive composition 
containing said phosphoric ester compound in combination 
with an aluminum support anodized with an electrolyte 
containing sulfuric acid. 

Said phosphoric acid ester compound containing at 
least one (meth) acryloyl group is not specially limited 
so long as it is a phosphoric acid ester having at least 
one (meth) acryloyl group in its structure, and their 
examples are expressed by the following formula (I) . 
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n 
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(la) 




5 



(cHa =C-C-0- (CHa CH2 0)1 -) -P- (OH) 



(lb) 



(In the above formulae (la) and (lb) , is a 
hydrogen atom or a methyl group, Q is a Ci-25 divalent 
alkylene chain, fi is an integer of from 1 to 25, n is an 

10 integer of from 1 to 2, and m is 1, 2 or 3 . ) 

In the formula (I), n is preferably 1, and Q has 
preferably a carbon number of from 1 to 10, particularly 
1 to 4 . Their examples include (meth) acryloyloxyethyl 
phosphate, bis [ (meth) acryloyloxyethyl] phosphate, 

15 (meth) aery loyloxy ethylene glycol phosphate, and the like, 
and they may be used respectively alone or in a mixture. 
When said phosphoric acid ester compound is used, it may 
preferably be contained in an amount of from 1 to 50 wt%, 
particularly from 5 to 5 0 wt%, of the total ethylenic 

20 compounds. If it is contained in the above range, there 
is tendency that non- image parts are hardly stained. 

Hereinafter, a photopolymerization initiator is 
explained. Any photopolymerization initiator can be used 
if it initiates the polymerization of said ethylenic 

25 compound. A photopolymerization initiator generally 
contains a radical-generating agent, a sensitizer and 
optionally a polymerization accelerator. The radical- 



- 17 - 

generating agent generates an active radical when a 
photopolymerizable composition is irradiated with active 
light, and initiates the polymerization of said ethylenic 
compound. Any radical-generating agent can be 
5 satisfactorily used if it has a photosensitivity to from 
ultraviolet light to visible light and further to 
infrared light. Among them, examples of a radical- 
generating agent causing an action with a photo-excited 
sensitizer include hexaarylbi imidazoles, a titanocene 

10 compound, a halogenated hydrocarbon derivative, a 

diaryliodoniiom salt, an organic peroxide, and the like. 
Among them, a system employing hexaarylbi imidazoles or a 
titanocene compound is preferable in respect of 
sensitivity, shelf life, and adhesiveness of a coating 

15 film to a substrate. 

Various kinds of hexaarylbiimidazoles can be used, 
examples of which include 2 , 2 ' -bis (o-chlorophenyl) - 
4, 4 ' , 5, 5 ' -tetra(p-fluorophenyl)bi imidazole, 2,2' -bis (o- 
bromophenyl) -4 , 4 ' , 5 , 5 ' -tetra (p-iodophenyl) biimidazole, 

20 2,2' -bis (o-chlorophenyl) -4, 4 ' , 5, 5 ' - tetra (p- 

chloronaphthyl) biimidazole, 2,2' -bis (o-chlorophenyl) - 
4, 4 ' , 5, 5 ' -tetra (p-chlorophenyl) biimidazole, 2 , 2 ' -bis (o- 
bromophenyl.) -4 , 4 ' , 5 , 5 ' -tetra (p-chloro-p- 
ethoxyphenyl) biimidazole, 2, 2 '-bis (o-chlorophenyl) - 

25 4, 4 ' , 5, 5 ' -tetra (o,p-dichlorophenyl) biimidazole, 2,2'- 
bis (o-chlorophenyl) -4, 4' , 5, 5 ' -tetra (o, p- 
dibromophenyl) biimidazole, 2,2' -bis (o-bromophenyl ) - 
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4 , 4 ' , 5 / 5 ' -tetra (o, p-dichlorophenyl) biimidazole, 2,2'- 
bis (o, p-dichlorophenyl) -4 , 4 ' , 5 , 5 ' -tetra (o, p- 
dichlorophenyl) biimidazole, 2,2' -bis (o-chlorophenyl) - 
4 , 4 ' , 5 , 5 ' -tetra (p-chloronaphthyl ) biimidazole, and the 
5 like. These imidazoles may be used optionally in 
combination with other kinds of biimidazoles . 
Biimidazoles can be easily prepared, for example, by a 
method disclosed in Bull. Chem. Soc . Japan, 33,565(1960) 
and J. Org. Chem. 36 [16] 2262 (1971) . 

10 Various kinds of titanocene compounds can be used, 

but may be optionally selected from various titanocene 
compounds disclosed in JP-A-59-152396 and JP-A-61-151197 . 
Examples of the titanocene compounds include 
dicyclopentadienyl-Ti-dichloride, dicyclopentadienyl-Ti- 

15 bisphenyl , dicyclopentadienyl-Ti-bis-2 ,3,4,5,6- 

pentaf luorophenyl , dicyclopentadienyl-Ti-bis-2 ,3,5,6- 
tetraf luorophenyl, dicyclopentadienyl-Ti-bis-2, 4, 6- 
tr if luorophenyl, dicyclopentadienyl-Ti-bis-2, 6- 
dif luorophenyl , dicyclopentadienyl-Ti-bis-2, 4- 

20 dif luorophenyl , dimethylcyclopentadienyl-Ti-bis- 

2,3,4,5, 6- tetraf luorophenyl , dimethylcyclopentadienyl-Ti- 
bis-2, 6 -dif luorophenyl, dicyclopentadienyl-Ti-bis-2, 6- 
dif luoro-3- (1-pyrrolyl) phenyl, and the like. 

Hereinafter, a sensitizer in the photopolymerization 

25 initiator is explained. The sensitizer in the present 
invention means a compound effectively generating an 
active radical in the presence of said radical-generating 
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agent by activating the radical-generating agent by 
irradiation with ultraviolet light, visible light or 
infrared 1 ight . 

Typical examples of the sensitizer effectively 
5 generating an active radical by irradiation with visible 
light include a photo-reducible dye such as erythron or 
eosine Y, a triphenylmethane type leuco dye such as leuco 
crystal violet or leuco-malachite green as disclosed in 
U.S. Patent No. 3,479,185, aminophenylketones such as 

10 Michler's ketone or aminostyryl ketone as disclosed in 

U.S. Patent No. 3,549,367 and U.S. Patent No. 3,652,275, 
i3 -diketones as disclosed in U.S. Patent No. 3,844,790, 
indanones as disclosed in U.S. Patent No. 4,162,162, 
cumalin type dyes as disclosed in JP-A-6-301208 , JP-A-8- 

15 129258, JP-A-8-129259, JP-A-8-146605 and JP-A-8-211605 , 

ketociimalins as disclosed in JP-A-52-112681 , aminostyrene 
derivatives or aminophenylbutadiene derivatives as 
disclosed in JP-A-59-56403 , aminophenyl heterocyclic 
compounds as disclosed in U.S. Patent No. 4,594,310, 

20 durolidine heterocyclic compounds as disclosed in U.S. 

Patent No. 4,966,830, pyrromethene type dyes as disclosed 
in JP-A-5-241338, JP-A-7-5685 and JP-A-10-144242 , and the 
like. Among them, when exposed to a laser light of 450 
to 600 nm, cumalin type or pyrrome thine type dyes are 

25 preferable, and when exposed to a laser light of 390 to 

43 0 nm, dialkylaminobenzene type compounds are preferable, 
in respect of sensitivity. 
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Further, a photopolymerization-initiating 
performance can be raised optionally by adding a 
polymerization accelerator to a photopolymerization 
initiator, and examples of the polymerization accelerator 
5 include a mercapto group-containing compound such as 2- 
mercaptobenzothiazole , 2 -mercaptobenzimidazole , 2 - 
mercaptobenzoxazole, 3-mercapt-l , 2 , 4-triazole or the like, 
a N-aryl- a -amino acid or its derivatives such as N- 
phenylglycine, N, N-dialkylbenzoic acid alkyl ester, N,N- 
10 dialkylaminobenzoic acid ester, N-phenylglycine, or its 
ammonium or sodium salt, or its ester derivatives, N- 
phenylalanine, or its cimmonium or sodium salt, or its 
ester derivatives, and a hydrogen-donating compound such 
as a compound expressed by the following formula (II) . 



[In the formula (II), is a hydrogen atom or an alkyl 
group which may have a substituent, is a hydrogen, an 

20 alkyl group which may have a substituent, a vinyl group 
which may have a substituent, an allyl group which may 
have a substituent, a (meth) acryloyloxy group which may 
have a substituent, an aryl group which may have a 
substituent or an aromatic heterocyclic group which may 

25 have a substituent, and the benzene ring may have a 
substituent, and p is an integer of from 2 to 10.] 



15 




(II) 



Examples of a substituent on the benzene ring 
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include an alkyl group which may have a substituent, an 
alkoxy group which may have a substituent, an acyl group 
which may have a substituent, an alkoxycarbonyl group 
which may have a substituent, a vinyl group which may 
5 have a substituent, an allyl group which may have a 

substituent, a (meth) acryloyloxy group which may have a 
substituent, an aryl group which may have a substituent 
or an aromatic heterocyclic group which may have a 
substituent. Among them, particularly preferable 
10 examples include a compound having a mercapto group such 
as 2-mercaptobenzothiazole, 2-mercaptobenzimidazole, 2- 
mercaptobenzoxazole, 3-mercapto-l , 2 , 4-triazole and the 
like . 

Hereinafter, a high molecular binder is explained. 

15 The high molecular binder is a component imparting a 

film-forming performance or a viscosity-controlling 
performance, examples of which include an alkali-soluble 
high molecular binder, and among them a high molecular 
binder having a carboxyl group in a molecule is 

20 preferable in respect of alkali-developing property. 

Examples of the high molecular binder having a 
carboxyl group in a molecule include a homopolymer or 
copolymer of (meth) acrylic acid, (meth) acrylic acid ester, 
(meth) aery lamide, maleic acid, (meth) acrylonitrile, 

25 styrene, vinyl acetate, vinylidene chloride, maleimide or 
the like, and polyethylene oxide, polyvinyl pyrrolidone, 
polyamide, polyurethane, polyester, polyether. 



- 22 - 

polyethylene terephthalate, acetylcellulose, 
polyvinylbutyral , and the like. Among them, a preferable 
example includes a copolymer containing at least one kind 
of (meth) acrylic acid ester and (meth) acrylic acid as 
5 copolymer izable components. The high molecular binder 
having a carboxyl group in a molecule preferably has an 
acid value of from 10 to 250 and a weight average 
molecular weight (hereinafter referred to as "Mw") of 
from 5,000 to 500,000. 
10 These high molecular binders preferably have an 

unsaturated bond on a side chain, particularly at least 
one unsaturated bond expressed by the following formula 
(II) 

R» O 

I I II 

c=c-c-z- 

15 Y V. (Ilia) 



R5 R^ R* 
I I I 

c=c-c-z- 

I I 

R8 R» 



(Illb) 



20 R5 R^ 

c=c-z- (i^^^) 

(In the above formulae, is a hydrogen atom or a methyl 
group, and each of to is independently a hydrogen 
25 atom, a halogen atom, an amino group, a dialkylamino 

group, a carboxyl group, an alkoxycarbonyl group, a sulfo 
group, a nitro group, a cyano group, an alkyl group which 



- 23 - 

may have a substituent, an aryl group which may have a 
substituent, an alkoxy group which may have a substituent, 
an aryloxy group which may have a substituent, an 
alkylamino group which may have a substituent, an 
5 arylamino group which may have a substituent, an 

alkylsulf onyl group which may have a substituent or an 
arylsulfonyl group which may have a substituent, and Z is 
an oxygen atom, a sulfur atom, an imino group or an 
alkylimino group,) 

10 Examples of a substituent which may be bonded to the 

above alkyl group are not specially limited so long as it 
does not remarkably lower the reactivity of a carbon- 
carbon double bond, but are usually selected from a 
halogen atom, an alkyl group, a phenyl group, a cyano 

15 group, a nitro group, an alkoxy group, an alkyl thio group, 
a dialkylamino group, and the like. 

Among them, is preferably a hydrogen atom or a 
methyl group, and each of and R^ is preferably 
independently a hydrogen atom, a lower alkyl group, an 

20 alkoxy group, a dialkylamino group or a cyano group. 
Examples of a high molecular binder having an 
unsaturated bond on a side chain and containing a 
carboxyl group in a molecule include a compound obtained 
by reacting a part of carboxyl groups of a high molecular 

25 binder having a carboxyl group in a molecule with an 

epoxy group-containing unsaturated compound as disclosed 
in JP-A-9-346144 . 
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Examples of the epoxy group-containing unsaturated 
compound include an aliphatic epoxy group-containing 
unsaturated compound such as glycidyl (meth) acrylate, 
allylglycidyl ether, a -ethylglycidyl acrylate, 
crotonylglycidyl ether, glycidyl crotonate, glycidyl 
isocrotonate, itaconic acid monoalkyl ester monoglycidyl 
ester, fumaric acid monoalkyl ester monoglycidyl . ester , 
maleic acid monoalkyl ester monoglycidyl ester or the 
like, and cycloaliphatic epoxy group-containing 
unsaturated compounds expressed by the following 
structures . 



i li 

C H2 = c - c 



1 . " 11 
CH2 = C-C-0-R -O 



rIOq 

CH2 *=C-C-0 - R-^-*^ 





O 



R^°0 

CH2 = C-C-0-R^- 
R^^O 

I " iir~\ 

OB 2 = C- C- 0- R-U^}- O 

OH o 

R% O 
CH2 = C-C-0-R •^U-'^N-C-O-CH 




HO 



(In the above formulae, is a hydrogen atom or a 

methyl group, and R^^ is a Ci_6 divalent aliphatic 
saturated hydrocarbon group . ) 

A high molecular binder having an ethylenic 
unsaturated bond on a side chain as expressed by the 
above formula (Ilia) is obtained by reacting a carboxyl 
group-containing polymer with a cycloaliphatic epoxy 
group-containing unsaturated compound or the like at a 

temperature of from 80 to 120°C for 1 to 50 hours in such 
a manner as to react from 5 to 90 mol%, preferably from 
3 0 to 7 0 mol% of the carboxyl group contained in the 
carboxyl group-containing polymer. 

Also, a high molecular binder having an ethylenic 
unsaturated bond on a side chain as expressed by the 
formula (Illb) can be obtained by copolymerizing a 
compound having at least two unsaturated groups such as 
allyl (meth) acrylate, 3-allyloxy-2- 

hydroxypropyl (meth) acrylate, cinnamyl (meth) acrylate, 
crotonyl (meth) acrylate, methallyl (meth) acrylate, N,N- 
diallyl (meth) acrylamide or the like with an unsaturated 
carboxylic acid such as (meth) acrylic acid or unsaturated 
carboxylic acid ester in such a manner as to make the 
content of the former compound having at least two 
unsaturated groups from 10 to 90 mol%, preferably from 30 
to 80 mol%, in the total copolymer, and a high molecular 
binder having an ethylenic unsaturated bond as expressed 
by the above formula (IIIc) can be obtained by 



copolymerizing a compound having at least two unsaturated 
groups such as vinyl (meth) acrylate, 1- 

chlorovinyl (meth) acrylate, 2-phenylvinyl (meth) acrylate, 
1-propenyl (meth) acrylate, vinyl crotonate, 
vinyl (meth) acrylamide or the like with an unsaturated 
carboxylic acid such as (meth) acrylic acid or unsaturated 
carboxylic acid ester in such a manner as to make the 
content of the former compound having at least two 
unsaturated groups from 10 to 90 mol%, preferably from 3 0 
to 80 mol%, in the total copolymer. 

Hereinbefore, main components of a 
photopolymerizable composition for forming a 
photosensitive layer are explained in details. A 
photopolymerization initiator used preferably contains a 
sensitizer preferably in an amount of from 0.01 to 20 
parts by weight, more preferably from 0.05 to 10 parts by 
weight, an activator preferably in an amount of from 0.1 
to 80 parts by weight, more preferably from 0.5 to, 50 . 
parts by weight, and a polymerization accelerator 
preferably in an amount of from 0.1 to 80 parts by weight, 
more preferably from 0.05 to 60 parts by weight, to 100 
parts by weight of an ethylenic compound, and a high 
molecular binder is used preferably in an amount of from 
10 to 400 parts by weight, more preferably from 20 to 200 
parts by weight . 

Also, in addition to the above component, the 
photopolymerizable composition may further contain other 
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materials depending on its use. For example, the 
photopolymerizable composition may further contain a 
thermal polymerization inhibitor such as hydroquinone , p- 
methoxyphenol, 2 , e-di-t-butyl-p-cresol or the like; a 
5 colorant comprising an organic or inorganic dye or 
pigment; a plasticizer such as dioctyl phthalate, 
didodecyl phthalate, tricresyl phosphate or the like, a 
sensitivity improver such as tertiary amine or thiol, a 
coating property improver such as a surfactant including 
10 a fluorine type surfactant, a development-accelerating 
agent, and other additives such as a dye precursor, or 
the like. 

A preferable amount of each of the above-mentioned 
various additives is generally at most 2 parts by weight 

15 of a thermal polymerization inhibitor, at most 2 0 parts 
by weight of a colorant, at most 40 parts by weight of a 
plasticizer, at most 10 parts by weight of a coating 
property improver or a development accelerator, and at 
most 3 0 parts by weight of a dye precursor, to 100 parts 

20 by weight of an ethylenic compound. 

The above-mentioned photopolymerizable composition 
is diluted with an appropriate solvent, and is coated on 
the above support and is dried to form a photosensitive 
layer . 

25 Examples of the solvent used for coating the 

photopolymerizable composition solution are not specially 
limited, provided that it has a satisfactory solubility 
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to components used and provides a satisfactory coating 
property, examples of which include a cellosolve type 
solvent such as methyl cellosolve, ethyl cellosolve, 
methyl cellosolve acetate, ethyl cellosolve acetate or 
5 the like, a propylene glycol type solvent such as 
propylene glycol monomethyl ether, propylene glycol 
monoethyl ether, propylene glycol monobutyl ether, 
propylene glycol monomethyl ether acetate, propylene 
glycol monoethyl ether acetate, propylene glycol 

10 monobutyl ether acetate, dipropylene glycol dimethyl 

ether or the like, an ester type solvent such as butyl 
acetate, amyl acetate, ethyl butyrate, butyl butyrate, 
diethyl oxalate, ethyl pyruvate, ethyl -2 -hydroxy butyrate, 
ethyl acetoacetate, methyl lactate, ethyl lactate, methyl 

15 3-methoxypropionate or the like, an alcohol type solvent 
such as heptanol, hexanol, diacetone alcohol, furfuryl 
alcohol or the like, a ketone type solvent such as 
cyclohexanone, methylamyl ketone or the like, a high 
polar solvent such as dimethylf ormamide, 

20 dime thylacet amide, N-methylpyrrolidone or the like, or 

their mixture solvents, or further mixtures mixed with an 
aromatic hydrocarbon. The solvent is used generally in a 
weight amount of from 1 to 20 times to the total amount 
of the photopolymerizable composition. 

25 The composition can be coated in a well known method 

such as dip coating, rod coating, spinner coating, spray 
coating, roll coating or the like. A coating film 
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thickness is usually from 0.1 to 10 g/m^, preferably from 
0.5 to 5 g/m^, but in the first feature of the present 
invention, a dry film thickness must be from 1.2 to 4 
g/m^, and if the dry film thickness is thinner than this 
5 range, storage properties become poor (a sensitivity 
lowers and a non-image part is not satisfactorily 
developed at the time of development) , and if the dry 
film thickness is thicker than this range, a sensitivity 
is insufficient, and the effect of the first feature of 

10 the present invention is not fully achieved. The dry 

film thickness is preferably from 1.2 to 3.5 g/m^. The 
film thickness of the photosensitive layer of the first 
feature of the present invention is equivalent to a 
preferable film thickness of the photosensitive layer of 

15 the second feature of the present invention. A drying 
temperature is preferably from 3 0 to 150*^C, more 
preferably from 40 to llO^'C. 

In the photosensitive lithographic printing plate of 
the present invention, a protective layer is provided as 

20 an oxygen- shielding layer for inhibiting polymerization 

by oxygen on a photopolymerizable photosensitive layer as 
an upper layer. The protective layer usually contains a 
water-soluble high molecular binder, and well known 
various water-soluble high molecular compounds are 

25 illustrated, examples of which include polyvinyl alcohol, 
polyvinyl pyrrolidone, polyethylene oxide, cellulose, a 
partially acetal -modified product of polyvinyl alcohol. 
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its cation-modified product by a quaternary ammonium salt 
or the like, its anion-modif ied derivative by sodium 
sulfonate or the like, methyl cellulose, carboxymethyl 
cellulose, hydroxylethyl cellulose, hydroxypropyl 
5 cellulose, gelatin, gum arable, methyl vinyl ether-maleic 
anhydride copolymer, a partially saponified product of 
polyacrylic acid ester, vinylpyrrolidone, a carboxyl 
group-containing compound such as an unsaturated 
carboxylic acid including (meth) acrylic acid, itaconic 

10 acid or the like and its derivatives, a copolymer 

comprising a hydroxy group-containing compound including 
hydroxyethyl (meth) acrylamide or the like as a 
copolymer izable component, and the like. The water- 
soluble high molecular compound has a weight average 

15 molecular weight of from 1,000 to 300,000, preferably 

from 4,000 to 100,000. Among them, polyvinyl alcohol or 
its derivative having a high oxygen gas barrier property 
is particularly preferable. Also, its saponification 
degree is preferably from 7 0 to 99 mol%, more preferably 

20 from 85 to 95 mol%. 

Further, in view of adhesiveness to a photosensitive 
layer, it is preferable to include a vinylpyrrolidone 
type polymer such as polyvinyl pyrrolidone, 
vinylpyrrolidone- vinyl acetate copolymer or the like, an 

25 acrylic polymer emulsion, a diisocyanate compound, p- 

toluenesulf onic acid, hydroxyacetic acid or the like, and 
it is preferable to contain these materials in an amount 
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of from 0.1 to 60 parts by weight, more preferably from 1 
to 50 parts by weight, to 100 parts by weight of said 
polyvinyl alcohol and its derivatives. 

These water-soluble high molecular compounds are 
5 used respectively alone or in a mixture, and preferably 
contain an organic acid such as succinic acid or an 
organic acid salt such as ethylenediamine tetraacetic 
acid in view of storage property, and in order to improve 
a coating property, they may further contain a nonionic 

10 . surfactant such as polyoxyethylene alkylphenyl ether, an 
anionic surfactant such as sodium dodecylbenzene 
sulfonate and a cationic surfactant such as 
alky Itrime thy lammonium chloride, and a defoaming agent, a 
dye, a plasticizer, a pH-adjustor or the like in an 

15 amount of at most 10 parts by weight to 100 parts by 

weight of said polyvinyl alcohol and its derivative. A 
coating process of the protective layer may be carried 
out by a well known method in the same manner as in the 
coating of a photosensitive layer. A coating film 

20 thickness is usually from 1 to 10 g/m^, preferably from 
1.5 to 7 g/m^, but in the first feature of the present 
invention, a dry film thickness must be from 2 to 7 g/m^. 
If the dry film thickness is thinner than this range, a 
sensitivity is insufficient, and on the other hand, if 

25 the dry film thickness is thicker than this range, a 
storage property becomes poor, and consequently a 
sensitivity is lowered and a non-image part is not 
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satisfactorily developed. Thus, the effect of the 
present invention is not fully achieved. A drying 
temperature is usually from 30 to ne'e, preferably from 
40 to VO'^C. The protective layer film thickness of the 
5 first feature of the present invention is equivalent to a 
preferable protective film thickness of the second 
feature of the present invention. 

The method for treating a photosensitive 
lithographic printing plate in accordance with the 

10 present invention comprises exposing the photosensitive 
lithographic printing plate to laser light, developing, 
and then carrying out post-exposure. 

Examples of the laser exposure light source includes 
well known laser light sources such as helium cadmium 

15 laser, argon ion laser, FD-YAG laser, helium neon laser, 
semiconductor layer, YAG laser, ruby laser or the like, 
and more particular preferable examples include a 
semiconductor laser of blue-violet zone of from 390 to 
430 nm, an argon ion laser of in the vicinity of 488 nm 

20 wavelength, a FD-YAG laser of in the vicinity of 532 nm 
wavelength, a YAG laser or a semiconductor laser of from 
700 to 1,300 nm, or the like. 

An appropriate value of the laser exposure amount 
varies depending on a laser light source or a type of 

25 plotter used, but preferably from 0 . 5 to 100 uJ/cm^ in 
the semiconductor laser of blue-violet zone of from 3 90 
to 430 nm, from 5 to 500 pj/cm^ in the FD-YAG laser of in 



the vicinity of 532 nm and the argon ion laser of in the 
vicinity of 488 nm, and from 0.5 to 200 mJ/cm^ in the 
semiconductor laser of from 700 to 1,300 nm. 

If necessary, after laser exposure, the exposed 
printing plate may be subjected to heat treatment at a 
temperature in the range of from 40 to 300°C, but may be 
developed with a developer without heat treatment. 

In the treating method of the present invention, 
after subjecting the photosensitive lithographic printing 
plate to image -expo sure by laser light, the protective 
layer may be washed with water before development to 
remove all or most part of the protective layer. The 
method of washing with water is not particularly limited, 
but examples include a method of dipping into water to 
dissolve, a method of dissolving by applying shower-like 
water thereto, and a method of removing with a brush in 
the state of dipped in water or sprayed with water. The 
washing with water is carried out generally at a 
temperature of from 4 to VO^^C, preferably from 10 to 50''C, 
more preferably from 15 to 3 0°C, and washing time varies 
depending on a method for washing, but is usually from 1 
second to 5 minutes. Washing water may optionally 
contain a surfactant, a water-miscible organic solvent or 
the like. 

The developer used in the present invention is an 
aqueous solution containing an alkali metal silicate. 
Examples of the alkali metal silicate include potassium 



- 34 - 

silicate, sodium silicate, lithium silicate, potassium 
metasilicate, sodium metasilicate and the like, and its 
concentration is from 0.1 to 10 wt% . Also, in addition 
to the alkali metal silicate, an inorganic alkali agent 
5 such as potassium hydroxide, sodium hydroxide, lithium 
hydroxide, sodium tertiary phosphate, sodium secondary 
phosphate, sodium carbonate, potassium carbonate, sodium 
bicarbonate or the like, and an organic amine compound 
such as trimethylamine, diethylamine, isopropylamine, n- 

10 butylamine, mono ethanol amine, diethanolamine, 

triethanolamine or the like may be used as an alkali 
agent in combination therewith. 

The developer of the present invention preferably 
further contains a surfactant to improve an image equality 

15 and to reduce a developing time. Examples of the 

surfactant used in the developer of the present invention 
include a nonionic surfactant such as polyoxyethylene 
alkyl ethers including polyoxyethylene lauryl ether, 
polyoxyethylene cetyl ether, polyoxyethylene stearyl 

20 ether or the like, polyoxyethylene alkylallyl ethers 
including polyoxyethylene octylphenyl ether, 
polyoxyethylene nonylphenyl ether or the like, 
polyoxyethylene alkyl esters including polyoxyethylene 
stearate or the like, sorbitan alkyl esters including 

25 sorbitan monolaurate, sorbitan monostearate, sorbitan 
distearate, sorbitan monooleate, sorbitan sesquioleate, 
sorbitan trioleate or the like, monoglyceride alkyl 
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esters including glycerol monostearate, glycerol 
monooleate or the like, and the like; an anionic 
surfactant such as alkylbenzene sulfonates including 
sodium dodecylbenzene sulfonate or the like, 
5 alkylnaphthalene sulfonates including sodium 

butylnaphthalene sulfonate, sodium pentylnaphthalene 
sulfonate, sodium hexylnaphthalene sulfonate, sodium 
octylnaphthalene sulfonate or the like, alkylsulf ates 
including sodium laurylsulf ate or the like, 

10 alkylsulf onates including sodium dodecylsulf onate or the 
like, sulf osuccinic acid ester salts including sodium 
dilaurylsulf osuccinate, and the like; and an amphoteric 
surfactant such as alkylbetaines including laurylbetaine, 
stearylbetaine or the like, amino acids or the like. 

15 Particularly preferable examples include an anionic 
surfactant such as alkylnaphthalene sulfonates. 

These surfactants may be used alone or in 
combination thereof. Also, the content of these 
surfactants in the developer is preferably from 0.1 to 5 

20 wt% in terms of effective components . 

The developer used in the present invention includes 
not only a virgin developer used at the initial stage of 
development but also a refreshed developer (i.e. ''running 
developer") retaining an activity obtained by supplying a 

25 supplying developer to a used developer, the developing 
performance of which was lowered by treating a 
photosensitive lithographic printing plate. 



Also, the developer used in the present invention 
includes any developer practically capable of treating a 
photosensitive lithographic printing plate. 

The developer used in the present invention may 
further contain the following additional components in 
addition to the above components. Examples of the 
additional components include an organic carboxylic acid 
such as benzoic acid, phthalic acid, p-ethylbenzoic acid, 
p-n-propylbenzoic acid, p-isopropylbenzoic acid, p-n- 
butylbenzoic acid, p-t-butylbenzoic acid, p-t- 
butylbenzoic acid, p-2-hydroxyethylbenzoic acid, decanoic 
acid, salicylic acid, 3 -hydroxy- 2 -naphthoic acid or the 
like; an organic solvent such as isopropyl alcohol, 
benzyl alcohol, ethyl cellosolve, butyl cellosolve, 
phenyl cellosolve, propylene glycol, diacetone alcohol or 
the like; and a chelating agent, a reducing agent, a dye, 
a pigment, a water softener, an antiseptic agent, and the 
like. The developer preferably has a pH value of from 9 
to 14, more preferably from 9 to 12 . 

The development can be carried out by a well known 
developing method such as dipping development, spraying 
development, brush development, ultrasonic wave 
development or the like, preferably at a temperature of 
from 10 to 60°C, more preferably from 15 to 45°C, for 5 
seconds to 10 minutes. An oxygen- shielding layer may be 
previously removed with water, or may be removed at the 
time of development. 
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The treating method of the present invention is 
characterized by carrying out post-exposure (whole 
surface exposure) to an image obtained by this 
development, and examples of a light source used for the 
5 post-exposure are not specially limited but include a 

carbon arc, a high pressure mercury lamp, a xenon lamp, a 
metal halide lamp, a fluorescent lamp, a tungsten lamp, a 
halogen lamp or the like, which has a wavelength of from 
200 to 1,100 nm. Light emitted from these light sources 

10 may be used by controlling wavelength through a filter or 
the like. Among them, it is preferable to use a mercury 
lamp in view of printing resistance of a printing plate. 

As a mercury lamp, any of an ultra high pressure 
mercury lamp, a high pressure mercury lamp and a low 

15 pressure mercury lamp can be used, and as a lighting 
system, any of a stationary lighting system, a flash 
lighting system and an instant lighting system may be 
used. 

A. light amount of post-exposure is not specially 
20 limited, but a higher effect can be expected if the light 
amount is larger, and the light amount is usually in the 
range of from 10 to 10,000 mJ/cm^, preferably in the 
range of from 10 to 1,000 mJ/cm^ in view of 
rationalization of a step of preparing a printing plate. 
25 As a method for exposure, the exposure may be carried out 
by stopping an image or by continuously moving an image. 
In the treating method of the second feature of the 
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present invention, it is necessary for carrying out post- 
light exposure after the development to make a light 
intensity at least 20 mW/cm^ on the surface to be exposed 
(an image-forming surface) . Particularly, the light 
5 intensity is preferably at least 30 mW/cm^, more 

preferably at least 50 mW/cm^, most preferably at least 
70 mW/cm^. If the light intensity is lower than the 
above-mentioned range, it is difficult to obtain a 
sufficient image strength. It is better if the light 

10 intensity is higher, and its upper limit is not specially 
limited, but if it is too excessively high, an image 
strength- improving effect is saturated and it is not 
favorable from an economical viewpoint. Thus, the upper 
limit of the light intensity is usually 700 mW/cm^, 

15 preferably 500 mW/cm^, more preferably 300 mW/cm^. 

As a light source for post-light exposure, the same 
light sources as mentioned above can be used. Also, as a 
method for light exposure, light exposure may be carried 
out by stopping an image or by continuously moving an 

20 image, and its light exposure amount is preferably in the 
range of from 10 to 10,000 mJ/cm^, more preferably from 
50 to 8 , 000 mJ/cm^ . 

In these light exposure methods, in order to make a 
light intensity on the surface to be exposed at least 20 

25 mW/cm^, a light exposure method by raising an output (W) 
of a light source which includes a method of making an 
output of a light source used larger or making an output 



per unit length larger in the case of a bar-like light 
source or a light exposure method by making an image- 
forming surface closer to a light source, may be employed. 
As a light source for achieving such a light intensity, 
5 the above-mentioned light sources for post-light exposure 
may be used, and when a mercury lamp is used among them, 
a satisfactory image strength can be obtained without 
specially employing a step for heating a printing plate. 
Thus, a mercury lamp is particularly preferable. The 

10 shape of a mercury lamp is not limited, but preferable 
examples include a bar- like type mercury lamp (H03-L31, 
H04-L41 or the like manufactured by EYEGRAPHICS CO.), a 
self ballast mercury lamp (BHF200/220 V 300 W 
manufactured by EYEGRAPHICS CO.), a sphere-like type 

15 mercury lamp used for carrying out post- light exposure of 
a usual photosensitive lithographic printing plate, and 
the like. 

In the second feature of the present invention, a 
temperature of a surface to be exposed at the post- 
20 exposure is preferably from 4 0 to BOO'^C, more preferably 
from 50 to 200°C. In order to make the temperature of 
the surface to be treated in the above-mentioned range, a 
method for raising an output of a light source for light 
exposure, a method for light exposure by placing a light 
25 source closer to the surface to be exposed, or a method 
for heating by a hot plate, a dryer or a ceramic heater, 
may be employed. 



EXAMPLES 

Hereinafter, the present invention is more 
concretely explained by referring to the following 
Examples, but should not be limited thereto. 
Preparation of high molecular binder~l 

200 Parts by weight of a copolymer of methyl 
methacrylate/isobutyl methacrylate/isobutyl 
acrylate/methacrylic acid=35/20/10/35 mol% (charge ratio) 
having a weight average molecular weight (Mw) of 70,000 
(hereinafter referred to as ^^base resin-1"), 75 parts by 
weight of an unsaturated compound having the following 
cycloaliphatic epoxy group, 2.5 parts by weight of p- 
methoxyphenol, 8 parts by weight of tetrabutylammonixim 
chloride, and 800 parts by weight of propylene glycol 
monomethyl ether acetate were placed in a reactor, and 
were reacted at 110°C for 24 hours in air with stirring 
to obtain a solution of high molecular binder- 1 (acid 
value=60, an unsaturated group was reacted with 60% of 
the total methacrylic acid component of base resin-1) . 



Preparation, of high molecular binder-2 

855 Parts by weight of a copolymer of a - 
methylstyrene/acrylic acid (tradename ''SCX-690" 
manufactured by Johnson Co., acid value=240, Mw=15,000), 
490 parts by weight of an unsaturated compound containing 
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the following cycloaliphatic epoxy group, 1.3 parts by 
weight of p-methoxyphenol, 4.3 parts by weight of 
tetraethylairanoniiim chloride, and 1,800 parts by weight of 
propylene glycol itionomethyl ether acetate were placed in 
5 a reactor, and were reacted at 120°C for 15 hours in air 
with stirring to obtain a solution of high molecular 
binder-2 (acid value=about 170, an unsaturated group was 
reacted with about 50% of the total methacrylic acid 
component of SCX-690) . 

10 




Support -1 

An aluminum plate was degreased with 3% sodium 
15 hydroxide, and was then subjected to etching in a nitric 
acid bath of 18.0 g/1 at 25^C and a current density of 80 
A/dm^ for 15 seconds, and was then subjected to desmut 
treatment with a 1% sodium hydroxide aqueous solution at 
50°C for 5 seconds, and was then neutralized with a 10% 
20 nitric acid aqueous solution at 25°C for 5 seconds. 
After washing with water, the aluminum plate thus 
obtained was anodized in a 30% sulfuric acid bath under 
conditions of 30^C and 10 A/dm^ for 16 seconds, and was 
washed with water and dried to obtain support- 1 having a 
25 Ra value of 0.55 um. 
Support -2 

An aluminum plate was degreased with 3% sodium 
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hydroxide, and was then subjected to etching in a 
hydrochloric acid bath of 11.5 g/1 at 25°C and a current 
density of 80 A/dm^ for 11 seconds, and was then 
subjected to desmut treatment with a 1% sodium hydroxide 
5 aqueous solution at SO^'C for 5 seconds, and was then 
neutralized with a 10% nitric acid aqueous solution at 
25*^0 for 5 seconds. After washing with water, the 
aluminum plate was anodized in a 30% sulfuric acid bath 
under conditions of 3 0°C and 10 A/dm^ for 16 seconds, and 

10 was washed with water and dried to obtain support-2 
having a Ra value of 0.63 um. 
Support-3 (comparative support) 

Support-3 having a Ra value of 0.3 vim was obtained 
in the same manner as in the preparation of support-1, 

15 except that the etching conditions in the nitric acid 
bath were changed to an electric current density of 40 
A/dm^ and an etching time of 5 seconds . 
Preparation of photosensitive lithographic printing 
plates 1 to 9 

20 A coating solution of the following 

photopolymerizable composition was coated on each of the 
above supports-1, 2 and 3 by a bar coater, and was dried. 
Further, a polyvinyl alcohol aqueous solution was coated 
thereon and was dried to form a protective layer, thus 

25 preparing photosensitive lithographic printing plates 1 

to 9. A dry film thickness of each of the photosensitive 
lithographic printing plates thus prepared is shown in 
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the following Table 1. 

Coating solution of photopolymerizable composition 
Ethylenic monomer shown in Table 1 

Total 55 parts by weight 
5 High molecular binder shown in Table 1 

45 parts by weight 
Compound of the following structure (A) 

2 . 0 parts by weight 
Titanocene compound of the following structure (B) 
0 10 parts by weight 

2-Mercaptobenzothiazole 5.0 parts by weight 

Ethyl N,N-dimethylbenzoate ester 10 parts by weight 
Copper phthalocyanine pigment 3 . 0 parts by weight 

Cyclohexanone 1090 parts by weight 



15 



20 
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Ethylenic monomers shown in the above Table 1 are 
illustrated below. 

1: PM-2 manufactured by Nihon Kayaku K.K. 
1:1 (mol ratio) mixture of 



10 



CH2=C< 



CH3 

C-O-C2H4O f-P-OH and 
II /II 




CH2 = C 



\ 



CH3 

C-O-CiH^O-l-P-OH 
II /II 
0 




2: UA-306H manufactured by Shin Nakamura Kagaku K.K. 



15 



(CH2=CHCOOCH2>3-CeH20 - C - N -f CHg^r" N- C -OCHgC CHgOOCCH = CHj). 
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3: DPHA manufactured by Nihon Kayaku K.K. 



CHgO- CH2O- 
-OCH2— C— CH2OCH2— C — CH2O 
CH2O - CHgO - 

a=6, b=0 and a=5, b=l 
Examples 1 to 3 and Comparative Examples 1 to 12 

The above prepared photosensitive lithographic 
printing plates 1 to 9 were subjected to internal drum 
system scanning light exposure with argon laser (light 
amount: 130 pj/cm^, wavelength: 488 nm) , 

The photosensitive lithographic printing plate 1 to 
9 thus subjected to light exposure treatment as mentioned 
above were developed with the developers shown in the 
following Table 2 by using an automatic developing 
machine HL-860X (manufactured by Mitsubishi Chemical 
Corporation) . A developer temperature was 3 0®C and a 
conveying speed was 60 cm/min. 

Thereafter, a part of the above obtained printing 
plates were subjected to post- light exposure treatment 
with a mercury lamp (150 mJ/cm^) in accordance with the 
conditions as shown in the following Table 2. 

The printing plates thus obtained were subjected to 
printing resistance test by a printing machine (Roland 
RP-1) . The printing resistance was evaluated by 
reproducibility of 2% small dots of an image part after 



C0*-CH = CH2 )a 
-OH)b 
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printing 100,000 sheets (evaluation mark O means that at 
least 80% was reproduced, and evaluation mark X means 
that the reproducibility was less than 80%) . 

Further, the above prepared photosensitive 
5 lithographic printing plates 1 to 9 were stored for 6 
months, and were subjected to printing resistance test. 
In this test, a staining property was evaluated by a 
number of printing times required to reach such a normal 
state as not to stain a printing plate after compulsorily 
10 damping the whole surface of a printing plate with water 
and recharging a damping water (evaluation mark O means 
that the number of printing times required to reach the 
normal state is less than 2 0 sheets, and evaluation mark 
X means that the number of printing times required to 
15 reach the normal state is at least 2 0 sheets) . 
The developers used were as follows: 
Developer-1 (pH=10 .8) 

Potassium silicate (JIS A potassium silicate) 

3 wt% 

20 Perex NBL (manufactured by Kao K.K.) 5 wt% 

(Sodiiam alky Inaph thai ene sulfonate: content=3 5%) 
Water 92 wt% 

Developer-2 (pH=ll . 0 ) 

Sodium carbonate 0 . 5 wt% 

25 Perex NBL (manufactured by Kao K.K.) 5 wt% 

(Sodium alkylnaphthalene sulfonate: content=3 5%) 
Water 94.2 wt% 
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As evident from Comparative Examples 1, 6 and 10, 
printing resistance is poor when post-light exposure is 
not carried out even if the photosensitive lithographic 
printing plates of the present invention are employed. 

As evident from Comparative Examples 2 and 1, stain 
property is poor when the developer used does not contain 
an alkali metal silicate. 

As evident from Comparative Examples 3, 4 and 11, 
when a photosensitive layer film thickness is too thin, 
stain property and printing resistance after storing are 
poor, and when a photosensitive layer is too thick, 
printing resistance is poor. 

As evident from Comparative Examples 5 and 12, when 
a protective layer film thickness is too thick, 
developing property and printing resistance after storing 
are poor, and when a protective layer is too thin, 
printing resistance is poor. 

As evident from Comparative Examples 8 and 9, when a 
roughness value Ra is too small, printing resistance is 
poor . 

On the other hand, as proved by Examples 1 to 3 , the 
present invention provides satisfactory results in 
respect of all of printing resistance and stain property. 
EXAMPLES 4 to 7 and COMPARATIVE EXAMPLES 13 to 15 

A coating solution of a photopolymerizable 
composition comprising an ethylenic unsaturated compound 
of the following component (A) , a photosensitizer , a 
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polymerization accelerator and a radical generator as a 
polymerization initiator of the following component (B) , 
a high molecular binder of the following component (C) , 
and other components and solvents was coated on the 
5 surface of the following aluminum plate support by a bar 
coater so as to obtain a dry film thickness of 2.0 g/xc? , 
and was dried to form a photosensitive layer of the 
photopolymerizable composition, and a mixture aqueous 
solution of polyvinyl alcohol and polyvinylpyrrolidone 

10 (polyvinyl alcohol: polyvinylpyrrolidone=70 wt%:30wt%) 

was further coated thereon by a bar coater so as to form 
a dry film thickness of 3 g/m^, and was dried to form an 
oxygen-shielding layer, thus preparing a photosensitive 
lithographic printing plate. 

15 Support- 4 

The aluminum plate (thickness: 0.24 mm) was 
degreased with a 3 wt% sodium hydroxide aqueous solution, 
and was washed with water, and was neutralized by dipping 
in a 30 wt% sulfuric acid aqueous solution, and was 

20 further washed with water. The aluminum plate thus 

treated was subjected to surface-roughening treatment by 
hydrolyzing in a 2 wt% nitric acid aqueous solution as an 
electrolyte at an electric current density of 80 A/dm^ at 
25°C for 11 seconds, and was washed with water, and was 

25 subjected to desmut treatment by dipping in a 1 wt% 

sodium hydroxide aqueous solution at 50°C for 3 seconds, 
and was then washed with water, and was neutralized by 



dipping in a 30 wt% sulfuric acid aqueous solution, and 
was further washed with water. 

The aluminum plate thus treated was further 
subjected to anodizing treatment in a 18 wt% sulfuric 
acid aqueous solution as an electrolyte at an electric 
current density of 10 A/dm^ at 30°C to form an anodized 
film of 23 mg/dm^, and was washed with water. Thereafter, 
the aluminum plate thus obtained was dipped in a 0 • 1 wt% 
ammonium acetate aqueous solution (pH=9.0) at 85% for 20 
seconds, and was treated with a hot water of 90°C for 10 
seconds, and was dried to obtain the aluminum plate 
support having a roughness value Ra=0.60 \im. 

(A) Ethylenic unsaturated compound 

® Mixture of methacryloyloxyethyl phosphate and 

bis (me thacryloyloxyethyl) phosphate (PM-2 manufactured by 

Nihon Kayaku K.K. used in Example 1) : 11 parts by weight 

® Hexamethylenebis [tris (acryloyloxymethyl) - 

ethy lure thane] (UA-306H manufactured by Shin Nakamura 

Kagaku K.K. used in Example 1) : 22 parts by weight 

(D 2,2— bis (4 - acryloyloxydiethyleneoxyphenyl) propane 

of the following formula C: 22 parts by weight 

O CHi o • 

n I " 

CH. =CH-C« (OCH. CK, )2 -0-C>C-O-0- (CH, CK, 0)2 -C-CH=CH, (C) 

CH, 

(B) Photopolymerization initiator 
(B-1) Radical generator 

® Dicyclopentadienyltitaniumbis [2 , 6-dif luoro-3- (1- 
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pyrrolyl) phenyl] (compound of the above formula (B) ) : 5 
parts by weight 
(B-2 ) Photosensitizer 

(D Compound of the following formula D: 0.5 part by 
weight 

(D Compound of the following formula E: 0.5 part by 
weight 




CH3 / \ CH3 
F F 

(B-3) Polymerization accelerator 
® 2-Mercaptobenzothiazole: 5 parts by weight 
(D N-phenylglycinebenzyl ester: 5 parts by weight 

(C) High molecular binder-3 

® Reaction product obtained by reacting 3,4- 
epoxycyclohexylmethyl acrylate with methyl methacrylate 
(80 mol%) /methacrylic acid (20 mol%) copolymer (weight 
average molecular weight: 50,000) (acid value= 53, 50 
mol% of a carboxyl group of methacrylic acid component 
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was reacted) : 45 parts by weight 
Other components 

® Pigment (P.B. 15:6): 4 parts by weight 
(2) Dispersing agent ( ^^DisperbyklSl" manufactured by Big 
5 Chemi Co. ) : 2 parts by weight 

(D Surfactant ( ^^Emulgenl04P" manufactured by Kao K.K.): 
2 parts by weight 

® Surfactant (^^S-381" manufactured by Asahi Glass 
Company, Limited): 0.3 part by weight 
10 Solvent 

® Propylene glycol monomethyl ether acetate: 600 parts 
by weight 

(2) Cyclohexanone: 545 parts by weight 

Each of the above obtained photosensitive 

15 lithographic printing plates was subjected to 100% image- 
exposure by using a FD-YAG laser exposing machine 
(^'Platejet" manufactured by Cymbolic Science 
International Co.) under conditions of 2000dpi, 6.8 mW 
(exposure light amount: 120 ]iJ/cm^) , and was then 

20 developed by dipping in a developer comprising 3 wt% of 
potassium silicate, 5 wt% of sodium alkylnaphthalene 
sulfonate (concentration: 35 wt%, ^^Perex NBL" 
manufactured by Kao K.K.) and 92 wt% of water at 25°C for 
30 seconds and by stroking with a sponge one time. 

25 Further, the lithographic printing plate thus 

treated was subjected to post-exposure treatment under 
such conditions of post-exposure light source, light 
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intensity on image- forming surface and temperature on 
image- forming surface as shown in Table 1, and the 
lithographic printing plate thus treated was subjected to 
abrasion test in the following manner to evaluate an 
5 image strength, and results are shown in the following 
Table 3. 

A mercury lamp used was H04-L41 manufactured by 
EYEGRAPHICS Co. (using a gold mirror and a heat ray- 
cutting filter) . An exposure light amount and an 

10 exposure light intensity were measured by using UVPZ-1 
manufactured by EYEGRAPHICS Co, 

A metal halide lamp used was GL-30201BF manufactured 
by Ushio Denki K.K. An exposure light amount and an 
exposure light intensity were measured by UV43 0API 

15 (manufactured by Oak Seisakusho) . 
Abrasion test 

Abrasion resistance of an image film was measured by 
reciprocating a woolen cloth for printing in direct 
contact with an image- forming surface under a load of 150 

20 g/cm^ by using an abrasion test machine (''FR-2" 

manufactured by Suga Shikenki K.K.), and the test results 
were evaluated by the following evaluation marks. 
O: No change is recognized on a film. 
A: Abrasion is recognized on a film 

25 X : A film is substantially separated. 
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Table 3 
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As evident from Examples 4 to 7 and Comparative 
5 Examples 13 to 15, when a light intensity is high, an 
image strength is excellent even if the total exposure 
light amount of post-exposure is the same. 

The printing plates obtained in Examples 4 to 7 
exhibit a high printing resistance at the time of 
10 printing, and particularly Examples 6 and 7 exhibit a 
remarkably improved printing resistance. 
EFFECT OF THE INVENTION 

The photosensitive lithographic printing plate of 
the first feature of the method of the present invention 
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provides a satisfactory printing resistance before and 
after storing, and provides a satisfactory stable 
printing performance without staining. 

According to the second feature of the method of the 
5 present invention, an image obtained by scanning exposure 
with laser light provides a satisfactory image strength, 
and a satisfactory printing resistance at the time of 
printing. Also, according to the second feature of the 
method of the present invention, an exposure light amount 
10 required by laser exposure can be reduced since a 
satisfactory image strength can be provided. 
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CLAIMS: 

1. A method for treating a photosensitive lithographic 
printing plate, which comprises exposing the 
photosensitive lithographic printing plate to laser light, 

5 developing with a developer containing an alkali metal 
silicate and then carrying out post-exposure treatment, 
said photosensitive lithographic printing plate being 
prepared by forming a photopolymerizable photosensitive 
layer having a film thickness of from 1.2 to 4 g/m^ and 
10 further forming a protective layer having a film 

thickness of from 2 to 8 g/m^ on a support having a 
centerline average height (Ra) of at least 0.35 urn. 

2 . The method for treating a photosensitive 
lithographic printing plate according to Claim 1, wherein 

15 a mercury lamp is used as a light source for post- 
exposure . 

3 . The method for treating a photosensitive 
lithographic printing plate according to Claim 1, wherein 
the film thickness of the photopolymerizable 

20 photosensitive layer is from 1.2 to 3.5 g/m^. 

4. The method for treating a photosensitive 
lithographic printing plate according to Claim 1, wherein 
the film thickness of the protective layer is from 2 to 7 
g/m^. 

25 5. The method for treating a photosensitive 

lithographic printing plate according to Claim 1, wherein 
the support is an aluminum support anodized with an 
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electrolyte containing sulfuric acid. 

6. The method for treating a photosensitive 
lithographic printing plate according to Claim 1, wherein 
the photopolymerizable photosensitive layer contains at 

5 least one (meth) acryloyl group-containing phosphate 
compound as an ethylenic compound. 

7 . The method for treating a photosensitive 
lithographic printing plate according to Claim 1, wherein 
the photopolymerizable photosensitive layer contains 

10 titanocenes as a radical-generating agent. 

8. The method for treating a photosensitive 
lithographic printing plate according to Claim 1, wherein 
the photopolymerizable photosensitive layer contains a 
polymer having an ethylenic unsaturated bond on a side 

15 chain. 

9. A method for treating a photosensitive lithographic 
printing plate, which comprises exposing the 
photosensitive lithographic printing plate to laser light, 
developing and then carrying out post-exposure treatment 

20 at a light intensity of at least 20 mW/cm^ on a surface 

to be exposed at the time of the post-exposure treatment, 
said photosensitive lithographic printing plate being 
prepared by forming a photosensitive layer comprising a 
photopolymerizable composition containing an ethylenic 

25 compound, a photopolymerization initiator and a high 
molecular binder on the surface of a support. 

10 . The method for treating a photosensitive 
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lithographic printing plate according to Claim 9, wherein 
the light intensity on the surface to be exposed at the 
time of post-exposure is at least 50 mW/cm^. 

11. The method for treating a photosensitive 

5 lithographic printing plate according to Claim 9, wherein 
the light intensity on the surface to be exposed at the 
time of post-exposure is at most 700 mW/cm^. 

12 . The method for treating a photosensitive 
lithographic printing plate according to Claim 9, wherein 

10 the temperature on the surface to be exposed at the time 
of post-exposure is from 40 to 300°C. 

13. The method for treating a photosensitive 
lithographic printing plate according to Claim 9, wherein 
a mercury lamp is used as a light source for post- 
15 exposure. 

14. The method for treating a photosensitive 
lithographic printing plate according to Claim 9, wherein 
the ethylenic compound contains a (meth) acryloyloxy 
group-containing phosphate compound. 

20 15. The method for treating a photosensitive 

lithographic printing plate according to Claim 9, wherein 
the photopolymerization initiator contains titanocenes as 
a radical-generating agent. 

16. The method for treating a photosensitive 
25 lithographic printing plate according to Claim 9, wherein 
the photopolymerization initiator contains a 
photosensitizer having an absorption in a visible light 
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zone. 

17. The method for treating a photosensitive 
lithographic printing plate according to Claim 9, wherein 
the high molecular binder contains a polymer having an 

5 ethylenic unsaturated bond on a side chain. 

18. The method for treating a photosensitive 
lithographic printing plate according to Claim 9, wherein 
the photosensitive lithographic printing plate further 
has a protective layer formed on the photosensitive layer 

10 comprising the photopolymerizable composition. 

19. The method for treating a photosensitive 
lithographic printing plate according to Claim 18, 
wherein the support has a center line average height (Ra) 
of at least 0.35 \2m, and the photosensitive layer has a 

15 film thickness of from 1.2 to 4 g/m^, and the protective 
layer has a film thickness of from 2 to 8 g/m^. 

20. The method for treating a photosensitive 
lithographic printing plate according to Claim 9, wherein 
the developing treatment is carried out by using a 

20 developer containing an alkali metal silicate. 

21. The method for treating a photosensitive 
lithographic printing plate according to Claim 9, wherein 
the developing treatment is carried out by using a 
developer having a pH value of at most 12 . 



25 
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ABSTRACT 

A method for treating a photosensitive lithographic 
printing plate, which comprises exposing the 
photosensitive lithographic printing plate to laser light, 
5 developing with a developer containing an alkali metal 
silicate and then carrying out post-exposure treatment, 
said photosensitive lithographic printing plate being 
prepared by forming a photopolymerizable photosensitive 
layer having a film thickness of from 1.2 to 4 g/m^ and 
10 further forming a protective layer having a film 

thickness of from 2 to 8 g/m^ on a support having a 
centerline average height (Ra) of at least 0.35 um. 



